Abstract: An updated catalogue of 76 galaxies with direct supermassive black hole mass measurements (M bh ) plus, when available, their host bulge's central velocity dispersion (σ0) is provided. Fifty of these mass measurements are considered reliable, while the others remain somewhat uncertain at this time. An additional eight stellar systems, including one stellar cluster and three globular clusters, are listed as hosting potential intermediate mass black holes < 10 6 M⊙. With this larger data set, the demographics within the M bh -σ0 diagram are briefly explored. Many barred galaxies are shown to be offset from the M bh -σ0 relation defined by the non-barred galaxies, in the sense that their velocity dispersions are too high. Furthermore, including 88 AGN with black hole mass estimates from reverberation mapping studies, we speculate that barred AGN may follow this same general trend. We also show that some AGN with σ0 < 100 km s −1 tend to reside up to 0.6 dex above the barless M bh -σ0 relation. Finally, it is shown that "core galaxies" appear not to define an additional subdivision of the M bh -σ0 diagram, although improved methods for measuring σ0-values may be valuable.
Introduction
Scaling relations between the intrinsic properties of galaxies provide clues to the physical mechanisms which operate within these systems. In general, the tighter a relation is, i.e. the less scatter it has, the more fundamental the relation is expected to be. Therefore, it is perhaps not surprising that there has been a huge interest in the M bh -σ relation (Ferrarese & Merritt 2000; Gebhardt et al. 2000) which was reported to have very little or no intrinsic scatter. In addition to providing an indirect means to measure supermassive black hole (SMBH) masses in many galaxies, the M bh -σ relation ( As the number of galaxies with direct SMBH mass measurements has increased, it has become possible to explore the demographics of the SMBH population within the M bh -σ diagram. Rather than delineating a single line, Graham (2008) and have revealed a tendency for SMBHs in barred galaxies, or perhaps equivalently pseudobulges, to reside below the M bh -σ relation defined by non-barred galaxies. In addition, has noted that there may be a third subdivision in the M bh -σ diagram such that "core galaxies" (Ferrarese et al. 1994; Faber et al. 1997; Trujillo et al. 2004 ) define a steeper relation than non-core galaxies. Such departures from a single unifying expression offer the promise of further valuable clues into the coevolution of galaxies and the million to billion solar mass black holes which reside at their centres. This paper presents the largest sample of galaxies for which direct SMBH mass estimates are available. While the structure within the updated M bh -σ diagram is explored here, it is additionally hoped that this database will be a helpful resource, or rather stepping stone, for future investigations.
2 M bh versus σ 0
The Data
Ferrarese & Ford (2005) presented a highly useful list of 38 galaxies for which SMBH mass estimates had been obtained from resolved dynamical studies. Scouring the literature, one finds that this number has dou- Table 1 ). The 14 barred galaxies are denoted by the crosses. Known "core galaxies" have been circled in panel b). The solid line is the optimal linear regression to the non-barred galaxies, as given by Eq. 1, while the dashed lines delineate the 1σ uncertainty for this relation. The shaded area extends this boundary by 0.33 dex in the log M bh direction. The dotted line is the linear regression to all 50 data points.
bled over the past three years. While some galaxies have most likely been inadvertently overlooked, Tables 1 and 2 are believed to represent the most complete sample of galaxies with direct SMBH mass estimates published to date. The reference for each SMBH mass is provided in the final column of each table. A total of 50 galaxies are listed in Table 1. They are  considered to have reasonably reliable measurements  of their SMBH mass. The second table contains almost three dozen stellar systems whose SMBH masses are not yet secure, for the reasons noted in Table 2 . It is of course hoped that in the near future many of these galaxies will migrate into Table 1 .
When this paper's adopted distance to a given galaxy differed from the distance used in the paper which derived the SMBH mass, the mass has been rescaled here to the new distance. The adopted distances are listed in Tables 1 and 2 along with a reference to the new distance.
The basic morphological Hubble type has been taken from NED 1 , with the exception that the galaxies noted in Graham (2008) to be barred are labelled as such, as is NGC 2639 (Márquez et al. 1999 ). In addition, following Graham & Driver (2007a) , early-type galaxies with discs are labelled as lenticular (S0) rather than elliptical (E).
Many giant elliptical galaxies are known to possess partially depleted stellar cores relative to the in- As an inspection of HyperLeda 2 will reveal, the published central velocity dispersion, σ0 of many galaxies can vary quite substantially. Most galaxies do not have flat velocity dispersion profiles, and so the radius within which one measures the velocity dispersion is an issue 3 . Jorgensen, Franx & Kjaergaard (1995) provide a correction from σ0 to σe, the luminosity-weighted velocity dispersion within one effective radius Re. It does however assume that the same normalised velocity dispersion profile exists for all galaxies. Potential, and indeed expected, systematic changes in the velocity dispersion profile shape with host bulge magnitude are therefore ignored by this adjustment. Rather than try and determine which value is the most appropriate, this paper has effectively placed its trust in the averaging process employed by HyperLeda and simply uses the (February 2008) HyperLeda-supplied central velocity dispersions, σ0. Figure 1 presents the SMBH masses versus the central velocity dispersions for the 50 galaxies listed in Table 1 .
The Diagram

(Non-)Barred galaxies
Galaxies known to possess a bar have been designated with a cross in Figure 1 . As observed in Graham (2008, his Figure 5 ), many barred galaxies display a tendency to reside below the M bh -σ0 relation defined by the nonbarred galaxies. A similar behavior was identified by for SMBHs deemed to reside in "pseudobulges". It is important to realise that the claim is not that all barred galaxies are offset in this diagram, only that some are -perhaps due to the streaming motions of their stars influencing the measured velocity dispersion of the host bulge. Using the (symmetrical) bisector linear regression routine BCES from Akritas & Bershady (1996) , and assigning a 10 per cent uncertainty to the Hyperleda velocity dispersions, for the 36 non-barred galaxies one obtains the relation log(M bh /M⊙) = (8.25±0.05)+(4.39±0.32) log[σ0/200 km s
The slope is 4.28 and 4.58 when using an uncertainty of 5 and 15 per cent for the velocity dispersion, respectively. Although this expression was not obtained by minimising the scatter in the log M bh direction, the total r.m.s. scatter in this direction is 0.33 dex.
Using all 50 galaxies, and a 10 per cent uncertainty on the velocity dispersion, a bisector linear regression gives log(M bh /M⊙) = (8.13 ± 0.06) + (5.22 ± 0.40) log[σ0/200 km s −1 ].
Core galaxies
Hu (2008) reveals that "core galaxies" may have a steeper slope in the M bh -σ0 diagram than galaxies without partially depleted cores. This is interesting because it may reflect the different formation history of the galaxies involved. Hu notes, however, that the different behavior only appears when using the velocity dispersions corrected to R e/8 via the prescription given by Jorgensen et al. (1995) . The difference is not evident when using the velocity dispersions within Re from Tremaine et al. (2002) . This mixed result was also evident in the Figures of Wyithe (2006a) . In Figure 1b , using the central velocity dispersions from HyperLeda, and without applying the formula from Jorgensen et al. (1995) , no obvious difference to the relation defined by the core and non-core galaxies is apparent.
Given that the Luminosity-σ (Graham 2007 ) one would expect the M bh -σ0 relation to have two different slopes. While "core" galaxies occupy the massive-end of this diagram, neither they nor the other big elliptical galaxies appear to define a different (steeper) relation to the "non-core galaxies". The answer may be due to the prevalence of disc galaxy bulges, rather than dwarf elliptical galaxies, at the low mass end of the M bh -σ0 diagram, and it is concluded that an increased galaxy sample with reliable black hole mass measurements and velocity dispersions would be beneficial in resolving this issue.
Active galaxies
Feedback from Active Galactic Nuclei (AGN) has long been proposed as a mechanism to curtail both SMBH growth and quench star formation in the host bulge (Begelman, In spite of AGN clearly signalling the presence of SMBHs, with the exception of NGC 4395 and Pox 52, only galaxies with direct dynamical measurements of material orbiting around their central black hole have been tabulated here. That is, galaxies with active nuclei -whose black holes are thus currently under construction at some level -have not been included. Reverberation mapping estimates of SMBH masses do however exist for an increasing number of such galaxies, although the relatively larger uncertainty on their SMBH masses is not so desirable. 
Also evident, but previously unrecognised, is the overlap of some AGN with the barred galaxies that deviate from the barless M bh -σ relation. It would be of interest to identify if the AGN which fall below the barless M bh -σ relation also have bars, and it is speculated here that they probably do. This is under investigation in Graham & Li (2008, in prep.) . 
Outlook
With the increasing spatial resolution available from current and upcoming instruments, the number of SMBHs with resolved spheres-of-influence (Merritt & Ferrarese 2001b ) is set to increase. Indeed, the community anxiously await the measurements of SMBH masses in some twenty galaxies from the combination of SAURON/WHT and OASIS/WHT data (Capellari et al. 2008, priv. comm.). The M bh -σ0 diagram shown in Figure 3 is similar to Figure 1 except that the SMBH data from both Tables 1 and 2 are shown. While one can see that the inclusion of the additional (less secure) data has increased the scatter, due no doubt to the greater uncertainties on these SMBH masses, many barred galaxies still display a tendency to reside beneath the barless relation established previously (Equation 1). While the intermediate mass black holes (IMBHs) appear to follow the barless M bh -σ0 relation defined by the more massive systems, it is noted that most of the IMBH masses are not yet securely established and they may in fact not exist at all -as noted in their parent papers.
At present, for most galaxies only an upper-limit on their SMBH mass exists (e.g., Beifiori et al. 2008 ). (Active Optics)-enhanced integral field spectrograph Figure 3 : Sixty nine galaxies with both SMBH mass estimates and σ 0 values, plus 8 stellar systems with IMBH mass estimates (taken from Tables 1 and 2). The 21 barred galaxies are denoted by the crosses. For reference, the shaded area and dotted line is the same as that shown in Figure 1 .
data from instrument/telescope combinations such as NIFS/Gemini, OSIRIS/Keck, SINFONI/VLT, LUCIFER/LBT and ATLANTIS/GTC are capable of providing comparable or better image resolution than acquired with STIS/HST and promise to further populate the useful and insightful M bh -σ0 diagram in the future. They of course additionally offer the ability to provide twodimensional velocity dispersion (and rotational) information and thereby take us beyond the use of simple central velocity dispersion measurements and thereby better constrain the kinetic energy and mass of each galaxy or bulge.
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44,45 indirect estimates
Unless otherwise specified, the distances have come from NED, and are the (Virgo + GA + Shapley)-corrected Hubble flow distances. The velocity dispersions have come from HyperLeda 5 (Paturel et al. 2003 ) unless noted otherwise. M bh has been adjusted to the distance given in column 4. a A factor of two uncertainty has been assigned to these BH masses. b BH mass obtained from the line width-luminosity-mass relation rather directly probing resolved kinematics about the BH.
